Purpose To assess whether the higher prevalence of childhood trauma exposure but lower prevalence of alcohol use in Black vs. White adolescent girls reflects a lower magnitude of association between trauma and alcohol use initiation in Black girls; and additionally, whether low socioeconomic status (SES) and neighborhood factors account in part for the link between trauma and early alcohol use. Methods Data were drawn from annual interviews conducted with an urban sample of girls and their primary caregivers from ages 5-8 (baseline) through age 17 (n = 2068, 57.7% Black, 42.3% White). Cox proportional hazards regression analyses using race and childhood trauma to predict alcohol use initiation were conducted in two stages, with SES and neighborhood factors added in the second stage. Results Childhood trauma was more prevalent (29.0 vs. 17.5%) and alcohol use initiation less prevalent (37.7 vs. 54.4%) in Black vs. White girls, but we found no evidence for differences in liability conferred by trauma. However, significant changes in hazards ratios (HRs) from the unadjusted to adjusted models were observed for Black race (HR = 0.57, CI 0.50-0.65 to HR = 0.66, CI 0.54-0.80) and childhood trauma (HR = 1.70, CI 1.46-1.99 to HR = 1.34, CI 1.05-1.71). Conclusions Findings indicate that childhood trauma is an equally potent risk factor for early drinking onset for Black and White girls; the risk for early alcohol use in Black girls who have experienced traumatic events should not be underestimated. Results further indicate that low SES and neighborhood factors contribute to the associations of childhood trauma and race with alcohol use initiation.
Introduction
The evidence linking childhood trauma with risk for early initiation of alcohol use is compelling. In a recent study drawing data from the National Epidemiologic Survey on Alcohol and Related Conditions, Oberleitner et al. [1] reported that individuals who had experienced child maltreatment initiated alcohol use 1 year earlier on average than those without a history of child maltreatment. Similarly, in their large-scale investigation of substance use and childhood trauma-defined more broadly to also include adverse events such as witnessing violence-Dube and colleagues [2] found that the prevalence of alcohol use was higher in adolescents who had experienced adverse events and it increased with each additional adverse event. Although the association between childhood trauma and early alcohol use is well supported, it is not yet known if the magnitude of that association varies by race.
The possibility of racial differences in this link-between Black and White youth in particular-is suggested by the lower prevalence of alcohol use [3] [4] [5] [6] and later initiation of use in Black youth [7] [8] [9] despite the higher prevalence of childhood trauma. Elevated prevalence of trauma exposure in Black vs. White children and adolescents have been observed for maltreatment [10] as well as community violence [11] . The paradoxical finding of greater childhood trauma exposure but lower prevalence of early drinking in Black youth suggests that the link between the two may differ for Black and White adolescents. A broader view of the environmental context of childhood trauma exposure and the development of drinking behaviors is needed to better understand their link and how it may differ for Black vs. White youth.
For a variety of complex reasons, a larger proportion of Black than White families live below the poverty line [12] and in single-parent households [13] and, reflecting historic limitations on educational opportunities, educational attainment is lower on average in Black vs. White adults [14] . Each of these indicators of low SES-low household income, single-parent-headed household, and low educational attainment-is associated with elevated risk for experiencing assaultive trauma [15, 16] . Relatedly, Black families are more likely than White families to reside in disadvantaged urban neighborhoods [17] , where the risk for experiencing assaultive trauma is greater than in more advantaged neighborhoods [11, 15, 18] . Notably, high levels of community cohesion have been found to buffer against risk for child maltreatment in low income neighborhoods [19, 20] ; thus, understanding neighborhood level influences on risk for trauma exposure requires consideration of neighborhood connectedness as well.
Living in a single-parent-headed household is associated with elevated likelihood of early alcohol use initiation [21] [22] [23] . By contrast, other indicators of low SES have been linked to lower likelihood of adolescent alcohol use. For example, in Blum et al.'s study based on data from the National Longitudinal Study of Adolescent Health [21] , higher family income levels were associated with greater frequency of alcohol use among 9th to 12th graders. Neighborhood factors have received less attention in the alcohol literature, but consistent with Blum et al.'s finding, Ennett and colleagues [24] reported that neighborhood attachment, which is generally higher in advantaged neighborhoods [25] , was associated with higher prevalence of alcohol use among 5th and 6th graders. Given the overrepresentation of Black families in low-income communities, the reduced risk for early drinking associated with some indicators of low SES and neighborhood disadvantage may simply reflect the lower prevalence of alcohol use in Black vs. White youth. That is, in studies documenting racial differences in alcohol use, race may be at least in part a proxy for SES. Similarly, elevated prevalence of trauma exposure in Black youth may be a reflection of increased risk for trauma exposure in disadvantaged neighborhoods. Examining the relationship between childhood trauma and alcohol use in Black and White youth in the context of SES and neighborhood factors may allow us to disentangle these associations.
The current study examined alcohol use initiation in relation to childhood trauma in Black and White girls followed longitudinally from childhood through adolescence. We made use of an all-female sample because of its utility in identifying risk pathways that may be more common among girls, as suggested by the elevated prevalence of some forms of childhood trauma (e.g., sexual abuse) [26] and gender differences in timing of alcohol use onset [4, 27] . We hypothesized that (1) the magnitude of association between childhood trauma and alcohol use initiation would be lower in Black than White girls and (2) indicators of low SES and neighborhood disadvantage would account for a significant degree of the association between childhood trauma and alcohol use. Furthermore, based on the assumption that witnessing violence would be more closely linked than interpersonal trauma (e.g., physical abuse, sexual assault) to living in disadvantaged neighborhoods, we also anticipated that low SES and neighborhood factors would account for the link between childhood trauma and alcohol use initiation to an even greater extent for childhood trauma defined more broadly to include events such as witnessing violence, compared to interpersonal trauma specifically. Building on recent work indicating that neighborhood disadvantage is associated with elevated risk for heavy drinking in Black adults but lower levels of alcohol use in White adults [28] , we also explored potential differences by race in the association of low SES and neighborhood factors with alcohol use initiation.
Materials and methods

Participants
The Pittsburgh Girls Study (PGS; N = 2450) is an urban community sample, oversampled for low-income neighborhoods, of four female age cohorts (ages 5-8 at wave 1). Girls and their primary caregivers were assessed annually via an accelerated longitudinal design. Details of PGS sample ascertainment have been reported in prior publications [29, 30] . Briefly, participants were recruited in 1999-2000, with 85.2% of eligible families completing the first wave of data collection. PGS sample retention was high: 88.5% on average over the years that alcohol data used in the current analyses were collected (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) , when girls were 11-17 years of age. As our interest is in differences between Black and White girls, the current study excluded the small subsample (n = 145) identified as other race (from primary caregiver's report of girl's race). We excluded an additional 238 cases that did not meet our criteria for the minimum range of assessment measures and years of coverage to capture trauma histories (described in the method section), resulting in a final analytic sample of 2068 girls (57.7% Black, 42.3% White). A larger proportion of White than Black participants were excluded (13.4 
Procedure
Written informed consent from the primary caregiver and verbal assent from the child were obtained prior to data collection. Face-to-face interviews were conducted annually in participants' homes, separately for the girl and her primary caregiver (94% mothers), by highly trained research staff. The protocol for maintaining confidentiality was explained to all participants, and the girls were reminded throughout the interview that their information would not be shared. The University of Pittsburgh's Human Research Protection Office approved the protocol. Respondents were compensated for study participation.
Measures
Age at alcohol use initiation
Past year alcohol use was assessed at each wave of data collection via the Nicotine, Alcohol, and Drug Substance Use measure [31] , which queries frequency and usual quantity of consumption over the past year. There were 8 response options for frequency, starting with "I did not within the past year," "less than 5 times in the past year," and "more than 5 times in the past year but less than once a month" and 7 response options for quantity, starting with "a sip or a taste," "less than one bottle/glass/shot," and "1-2 bottles/glasses/ shots." As we were interested in capturing use beyond a few sips, we created a proxy for age at first full drink: defined as the age at which respondents first reported consuming alcohol in any quantity 5 or more times in the past year, or the age at which respondents first reported consuming 1-2 drinks per occasion at any frequency in the past year.
Childhood trauma History of childhood trauma was assessed with multiple measures in both child and primary caregiver interviews. Child reports were gathered with items from the Child PTSD Symptom Scale [32] , the Abuse Questionnaire (developed by the PGS), and items pertaining to victimization from the Child Police Contact measure [33] , which queried up to four different contacts per year. Additionally, girls who endorsed substance use were asked whether they had ever been victimized while under the influence of alcohol or drugs (using separate questions for alcohol and 8 different classes of drugs) and those who reported having a romantic partner were administered the Romantic Partner subscale of the Conflict Tactics Scale [34] . Primary caregiver reports of serious child victimization were gathered with the Health Questionnaire [33] and Child Police Contact measure [33] . Events queried and ages administered are shown by reporter for each measure in Table 1 .
Interpersonal trauma was defined as being the victim of an attempted or actual physical attack, sexual assault, or abduction. The broader definition of childhood trauma included witnessing violence or involvement in a serious accident, in addition to interpersonal trauma. Endorsement of any qualifying event by either parent or child in a given year resulted in the coding of trauma as present in that year. Age at first exposure was calculated as the age at first endorsement of a qualifying event. Participants who endorsed a qualifying event at any age were categorized as positive for history of childhood trauma.
Range of measures and years assessed: To ensure that trauma history was well captured, only participants who met the following criteria were included in the study sample: (1) at least one report from a measure administered to primary caregivers; (2) at least one report from each of the three measures administered to all child participants (Child PTSD Symptom Scale, Abuse Questionnaire, and Child Police Contact); and (3) reports from at least one of three measures administered to all child participants for greater than half the 8-year period (ages 10-17) during which they were administered, i.e. 5 or more years. Trauma data were available from a mean of 5.9 (SD = 0.75) different measures (maximum possible = 7). The mean number of years that reports from measures administered to all children were available was 7.7 (SD = 0.70) (maximum possible = 8).
Socioeconomic status (SES)
Socioeconomic status was indexed by primary caregiver's report of (1) single-parent household status (0 = no, 1 = yes), (2) household receipt of public assistance (0 = no, 1 = yes), and (3) primary caregiver's highest level of education (0 means ≥ 12 years, 1 means < 12 years). Status on each indicator was derived from the primary caregiver's report in the first year that childhood trauma data were collected for a given participant (99.4% in year of entry into the study; second year of participation for the remainder), thus reflecting SES at the onset of the risk period for trauma exposure captured in the study.
Neighborhood factors
Three neighborhood related domains were assessed. Consistent with the derivation of SES indicators, scores were drawn from the first year that childhood trauma data were collected for a given participant.
Low neighborhood safety was assessed with Your Neighborhood [33] , a measure administered to primary caregivers, in which respondents rate 17 possible problems in their neighborhood (e.g., "delinquent gangs," "drug use and drug dealing in the open") on a 3-point Likert scale (not a problem, somewhat of a problem, big problem). Ratings are summed, with higher scores reflecting lower degree of safety. Alphas ranged from 0.94 to 0.95.
Community cohesion was assessed using the Community Survey [35] , a 13-item measure administered to primary caregivers. Items (e.g., "I regularly stop and talk with people in my neighborhood," "I feel loyal to the people in my neighborhood") are rated on a 5-point Likert scale (strongly agree to strongly disagree) and summed, with higher scores reflecting higher degree of cohesion. Alphas ranged from 0.91 to 0.92.
Neighborhood physical disorder
was indexed with 6 items from the Interviewer Impressions of the Neighborhood [36], a 25-question measure on which study interviewers record their observations of a range of neighborhood factors, primarily physical appearance of the neighborhood. Observations of graffiti, vacant buildings, abandoned cars, liquor bottles, cigarette butts, and other litter were dichotomously coded and summed, with higher scores reflecting a higher degree of disorder. Alphas ranged from 0.71 to 0.75.
Data analysis
Associations between alcohol use initiation, childhood trauma, SES, and neighborhood factors by race Prevalence of alcohol use initiation, exposure to childhood trauma (i.e., ever experienced a traumatic event), indicators of low SES, age at first drink, and scores on neighborhood measures were calculated by race, with sample weights applied to mean and prevalence estimates to account for oversampling of families living in low-income neighborhoods. Tests for racial differences were conducted using binomial logistic regression analyses for dichotomous variables and independent sample t tests for continuous variables. Univariate logistic regression analyses were also conducted to estimate associations of SES indicators and neighborhood factors with childhood trauma exposure and alcohol use initiation. Data sets were constructed and preliminary analyses conducted using SAS [37] .
Childhood trauma as a predictor of alcohol use initiation
Cox proportional hazards (PH) regression analyses were conducted to predict alcohol use initiation as a function of childhood trauma exposure, with interpersonal trauma and more broadly defined trauma examined in separate models, using Stata [38] . This survival analysis approach accounts for the possibility that participants who have not yet initiated alcohol use may do so in the future. It also involves testing the PH assumption that risk remains constant over time, using the Grambsch and Therneau test of the Schoenfeld residuals [39] . To ensure that only traumatic events preceding alcohol use initiation were treated as predictors, childhood trauma was modeled as time-varying. A "personyear" data set was created with each line of data representing a single year in the participant's life and childhood trauma was coded as absent in the years prior to its onset (based on calculated age at first exposure) and present from the year of first occurrence onward.
Analyses were conducted in two stages, including race, childhood trauma, and a race by childhood trauma interaction term in the first model. In the second step, dichotomously coded indicators of SES and continuous variables representing neighborhood factors were added and interaction terms representing race and childhood trauma by each of the SES and neighborhood variables were tested one at a time. Statistically significant interaction terms and all main effects were retained in the final models.
Results
Associations between alcohol use initiation, childhood trauma, SES, and neighborhood factors by race
As seen in 15 .5% for interpersonal and 29.0 vs. 17.5% for broadly defined childhood trauma). Neighborhood safety and cohesion were rated lower by primary caregivers and neighborhood physical disorder was rated higher by interviewers for neighborhoods where Black participants resided.
Results of logistic regression analyses testing for the associations of SES and neighborhood factors with childhood trauma and alcohol use initiation are reported in Table 3 . All indicators of low SES as well as neighborhood physical disorder were associated with lower odds of alcohol use initiation; neighborhood cohesion was associated with modestly elevated odds. All indicators of low SES, in addition to low neighborhood safety and neighborhood physical disorder, were associated with elevated odds-and neighborhood cohesion with a slightly lower odds-of childhood trauma exposure, both interpersonal and broadly defined.
Childhood trauma as a predictor of alcohol use initiation
Results of Cox PH regression analyses using interpersonal childhood trauma to predict alcohol use initiation are shown in the second and third columns of Fig. 1 ), indicating that living in a singleparent household is associated with elevated likelihood of initiating alcohol use exclusively in White girls. We also found a significant interaction between childhood trauma and primary caregiver education level < 12 years (HR = 1.44, CI 1.02-2.03) (see Supplemental Fig. 2 ), indicating that girls whose primary caregivers have less than a high school level of education have an even greater likelihood of initiating alcohol use when exposed to childhood trauma. Results of Cox PH regression analyses using broadly defined childhood trauma to predict alcohol use initiation are shown in columns 4 and 5 of Table 4 . Results were highly consistent with those from the interpersonal childhood trauma analyses. Hazard ratios in both Model 1 and Model 2 were nearly identical to those from the childhood interpersonal trauma models and no violations of the PH assumption were observed. (The childhood trauma by primary caregiver education level interaction is depicted in Supplemental Fig. 3.) 
Discussion
Building on the paradoxical findings of greater exposure to trauma but lower prevalence of alcohol use in Black vs. White youth, we assessed for racial differences in the association between childhood trauma and alcohol use initiation in Black and White girls, considering socioeconomic and neighborhood factors that vary by race and are linked to both trauma exposure and alcohol use. Consistent with the existing literature, prevalence of both childhood interpersonal trauma and more broadly defined childhood trauma were higher in Black than White girls [10, 11] and alcohol use initiation was less prevalent [3] [4] [5] [6] , with slightly older age at onset in Black girls [7] [8] [9] . Associations between childhood trauma (under both definitions) and alcohol use were observed, as expected [1, 2] . However, we did not find evidence that the magnitude of association differed by race; interactions between race and childhood trauma were nonsignificant. We hypothesized a lower degree of association between childhood trauma and alcohol use in Black vs. White girls as the most straightforward explanation for the counterintuitive elevated rate of trauma exposure but lower likelihood of alcohol use initiation in Black compared to White youth. Given the wide range of risk and protective factors that influence alcohol use-genetic, psychiatric, peer, family, cultural, and community level-it may simply be that this particular risk pathway to early alcohol use is equally strong in Black and White girls and the differences in prevalence and timing of alcohol use are attributable to variations in other pathways that were not examined in the current study. Peer influences [40] may be one such example, as Black youth are less likely than White youth to report alcohol consumption by close friends [41] .
SES, neighborhood factors and the link between childhood trauma and alcohol use initiation
Individually, only one of the indicators of SES and neighborhood factors (single-parent household status) examined in our study was significantly associated with liability to alcohol use initiation and in only one of the models. However, inclusion of the set of indicators in analyses resulted in statistically significant changes in the hazard ratios for race and childhood trauma in both models, meaning that SES and neighborhood factors accounted in part for racial differences in liability to initiation as well as a significant proportion of the association between childhood trauma and alcohol use initiation. The increase in hazard ratio for Black race following the addition of SES and neighborhood variables indicates that race is in part a marker for low SES and neighborhood factors in the current sample. That is, the lower likelihood of initiating alcohol use in Black vs. White girls is partially attributable to the disproportionate number of Black youth living in low-income households, which has been associated with lower frequency of adolescent alcohol use [21] . The reduction in hazard ratio for childhood trauma similarly indicates that a substantial proportion of the variance in liability to alcohol use initiation attributed to childhood trauma exposure can be accounted for by socioeconomic disadvantage, which has consistently been tied to elevated risk for experiencing trauma during childhood [15, 16] . Our hypothesis that childhood trauma that encompasses non-interpersonal events, most notably, witnessing violence, would be more strongly related to SES and neighborhood factors than interpersonal trauma was not supported. We based the hypothesis on the assumption that interpersonal trauma would be less directly related to living in disadvantaged neighborhoods, but descriptions of interpersonal traumatic events experienced by study participants indicated that assaultive events were by no means limited to child maltreatment; a substantial number occurred outside the home, e.g., in the neighborhood or at a friend's home.
A secondary aim of the study was to explore possible differences by race in the contribution of low SES and neighborhood factors to the association between childhood trauma and alcohol use. However, we did not find support for stratifying analyses by race-from either unadjusted models or models adjusted for SES indicators and neighborhood factors that are frequently imbalanced across race. As a result, we did not produce separate models for Black and White participants and, therefore, could not directly compare across racial groups the change in the estimated likelihood of alcohol use initiation conferred by childhood trauma after adjusting for all SES and neighborhood factors in combination. However, by testing for interactions of individual indicators of SES and neighborhood factors with both race and childhood trauma in the full sample, we identified some differences by race and history of childhood trauma in the association of certain indicators of SES with alcohol use initiation.
In both the interpersonal and broadly defined childhood trauma models, we observed a significant interaction between race and single-parent-household status, indicating that residing in a single-parent household was associated with elevated likelihood of initiating alcohol use exclusively in White girls. Of the three indicators of low SES examined in the current study, living in a singleparent household is the only one that has consistently been linked to elevated risk for early alcohol use [22, 23] . In fact, in Blum et al.'s study based on National Longitudinal Study of Adolescent Health data [21] , adolescents residing with a single parent reported a higher frequency of alcohol use than those residing with two parents, but frequency of alcohol use was actually lower among adolescents from low-income families. It appears then that living in a singleparent household represents more than simply economic disadvantage and, importantly, does not carry the same degree of risk for alcohol use initiation for Black girls as it does for White girls. Consistent with trends in the general population [13] , living with a single parent was much more common for Black than White girls in the current study (57.6 vs. 18.6%). As a more normative household structure, it is possible that there is better parenting support in place (e.g., involvement of extended family) for single parents in Black families, and thus lower associated liability to alcohol use in Black vs. White youth.
The other interaction observed in both childhood trauma models was between childhood trauma and primary caregiver education level, such that liability to alcohol use initiation conferred by trauma exposure was greater in girls whose primary caregivers had less than a high school level of education. As in the case of single-parent-household status, primary caregiver education level is an indicator of economic advantage but may capture other aspects of family environment and parental attitudes as well, so possible interpretations of this finding should include explanations other than those directly related to household income level, e.g., affordability of mental health care. For example, perceptions that mental health professionals may not appreciate the additional stressors experienced by individuals in lowincome communities or the lower likelihood that signs of trauma would be detected by teachers or school counselors in schools with more limited resources may also impede seeking help that could reduce risk for alcohol use following traumatic events.
Limitations
Despite its strengths, the current study has certain limitations. First, although we made use of a range of trauma measures, collected information on trauma history from primary caregivers as well as girls, and applied stringent standards regarding missing trauma data, any missing data could lead to miscategorizing a trauma-exposed participant as unexposed, which could result in underestimating associations of childhood trauma with SES, neighborhood factors, or alcohol use. Second, the availability of trauma reports exclusively from primary caregivers prior to age 10 likely resulted in underreporting of traumatic experiences in early childhood. Third, many of the questions in the trauma assessments were not event-specific (e.g., emergency room visits related to "gunshot, stabbing, sexual assault, or rape") so we cannot draw inferences about the association of specific types of traumatic events with alcohol use initiation, SES, or neighborhood factors. Fourth, although the inclusion of trauma related questions in different sections of the interview increased the likelihood of accurately identifying trauma-exposed participants, this method did not allow us to get a count of the number of events experienced, as it would be possible to endorse items in different sections of the interview in reference to the same event. Finally, the sample was ascertained from an urban population, with low-income neighborhoods oversampled by design, so findings may not generalize to Black and White girls in non-urban or higher income populations.
Conclusions and future directions
Although adolescent alcohol use is less common in Black than White girls-despite the higher prevalence of childhood trauma in Black girls-we need to be careful not to underestimate risk for alcohol use initiation in Black youth who have experienced traumatic events. Our findings indicate that childhood trauma is an equally potent risk factor for adolescent drinking onset for Black girls as for White girls. We further found that the associations of both Black race and childhood trauma with alcohol use initiation can be explained in part by SES and neighborhood factors and that the relevance of certain SES indicators (i.e., primary caregiver education level and residing in a single-parent household) to liability to alcohol use initiation differ by race and history of childhood trauma. In addition to exploring the generalizability of our findings to other substances as well as males and members of other racial groups, it is critical that efforts aimed at identifying distinctions between Black and White youth in other pathways to early alcohol use continue, toward the end of refining etiological models of alcohol use in Black youth.
